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$kuwb\cdot r=\epsilon\cdot.rlt\cdot u\cdot 1$ ac. jp
$\uparrow yu\cdot n01\iota$ .nugoya-u. ac. jp



























$t\llcorner m$] , . $t$
.
Name, , $\mathcal{I}$
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$g$ , $N$ ,
$\mathcal{N}=Name-\mathcal{I}$ . , $\infty$ $m\in \mathcal{I}$
n $\in N$ $m$ . $\mathcal{I}$
. $-$ . $<.\leq$ .

















. p $arrow i_{r}<\infty,$ $\underline{i_{\pi\iota}}\leq\infty$ .
$\pi$ $P$ .
Act $x(y),\overline{x}(z\rangle$ , $\overline{x,}(z),$ $\tau$ . $\overline{x}(z)$
$(\nu z)\overline{x}(z\rangle$ . $z$ $x$
. , $n,x,$ $y,$ $z\in Name$ .
$d\in \mathcal{I},$
$\alpha,$ $\beta\in Act,$ $N\subseteq Name$ .
2 $\pi$ $P$
.
$\pi$ $::=$ x(y)@d $|\varpi\langle z\rangle@d|$ \mbox{\boldmath $\tau$}@d $|t[n]|[x=y]\pi$
$P$ $::=$ $M|P|P|\nu xP|1P$
$M$ $::=$ $0|\pi.P|M+M$
3 x(y)@d.P $y,$ $d$ ,
$\overline{x}\{z\rangle$$@d.P$, \mbox{\boldmath $\tau$}@d.P $d,$ $\nu xP$




. $n(\alpha)$ $\alpha$ .
x(y)@d.P $\overline{x}\langle z\rangle@d.P$ . \mbox{\boldmath $\tau$}@d.P $d\not\in fn(P)$
,




4 $\mathcal{N}ame$ Name .
$P$ $\sigma$ $P\sigma$
$0\sigma u_{=^{\epsilon f}}0$
(x(y)@dP)\mbox{\boldmath $\sigma$} $d\epsilon f=x\sigma(y)@d.P\sigma_{-\{y,d\}}$
$(\overline{x}\langle z\rangle@d.P)\sigma def=\overline{x\sigma}(z\sigma\rangle@d.P\sigma_{-\{d\}}$




$(P|Q)\sigma d\epsilon f\approx P\sigma|Q\sigma$
$(P+Q)\sigma d\epsilon f=P\sigma+Q\sigma$
$(\nu xP)\sigma u_{=^{qf}}\nu xP\sigma_{-\{x\}}$
$(!P)\sigma d\epsilon f=!P\sigma$
$\sigma$ $\{y_{1}, \ldots, y_{n}/x_{1}, \ldots,x_{n}\}$ .
.
$\mathcal{P}$ $\{^{A}|\alpha\in Act\cup\{\cdot\}\}\cup\{\neg\}$ 1
2 .
Act .
1 T-SUM-L , SUM-L , $T- PAI\backslash ,L$
$5^{1}J$ , PAR-L $\Phi^{1}J$ . COMM-L $ffl^{1}J$ , CLOSB
$P$ $Q$ T-SUM-R ,
SUM-R $\mathfrak{U}^{1}I,$ T-PAR-R $\mathfrak{U}^{1}J,$ $PAR- R\ovalbox{\tt\small REJECT}^{1}1$ , COMM-
$R$ , CLOSE-R . RES ,





. 4 $a$ $P$
. 5 $Q$
.
$P^{\alpha}arrow$ P( \alpha \neq .) ,
$\alpha$ $P$ $P$
, $P_{\neg}P$ $P$ 1 $P$




$\mathcal{I}\langle z\rangle@d.Parrow P\{\underline{0}]d\}\overline{x}\langle z\rangle$
IN:
x(y)@d.P $aet^{z)}arrow P\{z/y\}\{0Jd\}$
TAU: $\overline{\tau@d.Pfarrow P\{yd\}}$ TIMEOUT: $\overline{t[Q].Parrow P}$
MATCH : $\frac{\pi.P^{A}P}{[x=x]\pi.P^{A}P}$






($(Z\in \mathcal{I}\vee z\not\in f\mathfrak{n}(Q))$ if $\alpha=X(z)$)
COMM-L: $\frac{P^{I\langle\iota\rangle x(\iota)}arrow PQarrow Q’}{P|Q\tauarrow P|Q}$ $CLOSE\cdot L:\frac{Parrow PQarrow Q’\yen(z)x(z)}{P|Q^{\tau}arrow\nu z(P|Q)}z\not\in f\mathfrak{n}(Q)$
RES : $\frac{P^{\Delta}P}{\nu xP^{\Delta}\nu xP}X\not\in \mathfrak{n}(\alpha)$ OPEN :
$\underline{Parrow P’\yen\{z\rangle}z\neq X$
$\nu zParrow P’\yen(*)$
$P$ A $P’$ $REP-COMM:\underline{P^{\yen(s)x(s)}arrow PParrow P’}$
$REP-ACr:\overline{!P}$A $P|!P$ $!P$ $(P|P’)|!P$




$Parrow P’$ $P$ $P$
,
. .
, $a.P+t[\mathfrak{Q}].Qarrow Q$ . $t\mathbb{H}\cdot P+t\llcorner 5$] $.Q$
$t[3].P$ $t[\S].P$
, 3 $P$ .
.. ( ) $x(y)$ : $x$ $y$
$\bullet$ ( ) $\overline{x}(z\rangle$ : $x$ $z$
$\bullet$ ( $\tau$ ) $\tau$ :
$\bullet$ ( ) $P|Q$ : $P,$ $Q$. ( ) $\nu xP$ : $P$ $x$
$\bullet$ ( ) ! $P$ ; $P$ $|$
22
$\pi$ (Con-
stancy of $Offers$) $[8]$ .
1( ) $P$ ,
$P_{\neg}P$ $P’$ $P^{\alpha}arrow\Leftrightarrow P$ A .
: $P_{\neg}P$ .
.






$PASS_{T}$ : $t\mathbb{E}^{P-7}tk\cup-1.P$ $INACT_{T}$ :
–
$0\neg 0$
$OUT_{T}$ : $\overline{\Phi(z\rangle\Phi d.P_{\neg}r(z\rangle\copyright d.P\{d+1Jd\}}$
$N_{T}$ : $\overline{x(y)\Theta d.P\neg X(y)0d.P\{d+1Jd\}}$
$\pi.P_{\neg}P$
$N-MAT_{T}$ : $\overline{[x=\nu]\pi.P-\gamma[x=y]\pi.P}^{X\neq y}$ $P-MAT\prime r$ :
$\overline{[x=x]\pi.P\neg P}$
$SUM_{T}$ : $\frac{P_{\neg}PQ\neg Q’}{P+Q-\prime P+Q’}$ PARr : $\frac{P_{\neg}PQ-\prime Q’}{P|Q_{\vee}P|Q’}$if $P|Q\neq r$
$RBS_{T}$ : $\frac{P_{\vee}P}{\nu xP-\prime\nu xP}$ $REP_{T}$ : $\frac{P_{\neg}P}{!P_{\neg}!P}$ if $P|P\star$
’
2:
$\bullet$ $INACT_{T}$ : $P=P’=0$ $Pf$
$P’$ .. $OUT_{T}$ , $IN_{T}$ : $P=P$
$P^{\alpha}arrow$ $P’arrow t1$ $P^{a}\wedge$ $P^{\alpha}arrow$ .. $S\mathfrak{N}f\tau$ : $P=P_{1}+P_{2},$ $P_{1^{\neg}}P_{1}’,$ $P_{2^{\neg}}P_{2}’$ ,
$P\approx P_{1}+P_{2}’$ . $P$ SUM-L, SUM-R
$P_{2}’\neq$ . ,
$P_{1^{-A}}^{\alpha}=P_{1}$ $P_{2}arrow\alpha\approx$











$(P, Q)\in \mathcal{R}$ .
$\bullet P$A $P’\Rightarrow\exists Q’$ . $Q$ A $Q’\wedge(P,Q’)\in \mathcal{R}$. $P_{\neg}P’\Rightarrow\exists Q’’$ . $Q_{\neg}Q’’\wedge(P’,Q’’)\in \mathcal{R}$





















$\pi$ $::=$ x(y)@d $|\overline{x}\langle z\rangle@d|$ \mbox{\boldmath $\tau$}@d $|t[n]|[x=y]\pi$













$\sum_{*\in I}M_{*}\alpha_{i}\copyright d_{1}.P:+\sum_{j\in J}N_{j}t[n_{\dot{f}}].Q_{j}$
. , $I=\{1, \ldots, n\}$ $\sum_{:\in I}P_{l}$
$P_{1}+\cdots+P_{n}$ . $M_{1},$ $M’,$ $N_{j},$ $N_{j}’$
$[x_{1}=y_{1}][x_{2}=y_{2}]\cdots[x_{n}=y_{\mathfrak{n}}]$
$i\in\{1\ldots n\}$ $x_{i}=y$: true, true
$faIae$ .
3 $P= \sum_{i}$ M:\alpha :@d:.P: $+ \sum M’t[n:].P_{i}’$ ) $Q=$
$\sum_{j}N_{j}\beta_{j}@e_{j}.Q_{j}+\sum_{j}N_{j}’t[m_{j}].Q_{j}’$ -t . $\sim$ (7) ,
$P|Q$




$+ \sum_{i}\sum_{j}$ 1 $N_{\dot{f}}[x=y]\tau.R_{tj}$
$+ \sum_{i}M_{i}’t[n_{l}].(P_{j}|\sum_{j}N_{j}\beta_{j}@e_{j}.Q_{j}\{e_{j}+n:/e_{j}\}\cdot$
$+ \sum_{j}N_{j}’t[m_{j}-n_{i}].Q_{j}’)$
$+ \sum_{j}N_{j}’t[m_{j}].(\sum_{\dot{\iota}}$ Mi\alpha i@di.P:{d: $m_{j}/d_{:}$ }
$+ \sum_{:}M_{1}’t[n_{1}-m_{j}].P_{1}’|Q_{j}’)$
$R:j$ $\alpha:,$ $\beta j$
.
:( )
$\mathcal{R}$ $=$ $\{(P(l)|Q(l)$ ,
$S_{P_{1}}(l)+S_{Q_{1}}(l)+S_{R}(l)+S_{P_{l}}(l)+S_{Oz}(l))$
$|Q\leq l\leq l_{\tau}\}\cup Id$
$\mathcal{R}\subseteq\sim_{\mathcal{T}}^{fc}$ . .


















$l_{r}$ $=$ $\{\begin{array}{l}Q\exists i.(M_{1}=true\wedge\alpha_{i}=\tau)\vee\exists j.(N_{j}=true\wedge\beta_{j}=\tau)\vee\exists i,j.(M_{*}=true\wedge N_{j}=true\wedge x=y)\min(\{n_{i}\}\cup\{m_{j}\})oth\alpha wi8e\end{array}$
. $\min(\emptyset)=g$ .
$P(l)|Q(l)^{\alpha}\wedge P|Q(l)$ ( $P(l)arrow aP$ )
. .
5
. $\alpha\neq$ . , $M_{i}=$ true $\alpha_{*}=\alpha$
$P’=P_{i}\{l/d_{i}\}$ $i$ , $M$. $=$ true
$n:-l=Q$ $i$ . .
$S_{P_{1}}(l)$ A $P_{i}\{l/d_{i}\}|Q(l)=P’|Q(l)$ ,
$(P’|Q(l), P|Q(l))\in Id\subseteq \mathcal{R}$ .
$\bullet$ $\alpha=$ . . $M_{i}’=true$ . $n_{i}=l,$ $P’\approx P_{\dot{*}}’$
$i$ . . $S_{P_{l}}(l)arrow P_{*}|Q(n_{i})$








[ $\cdot J_{e}$ 3
. , $1^{P_{a}} I_{\epsilon}=\sum_{:^{M_{i}\alpha}:@d_{i}.P_{i}}+$
$\sum_{i}$ Mi’t[ni]. [$\hslash Ie=\sum_{j}$ Nj\beta j@ej.Qj $+$
$\sum_{j}N_{j}’t[m_{j}].Q_{j}’$ . $R_{ij}$ 3
&j .










$P\in \mathcal{P}$ $\beta PJ_{t}$
.
$[0J_{t}d_{C,=^{f}}0$
$I^{\nu xPJ_{t}}de=^{f}\nu x\ovalbox{\tt\small REJECT} PJ_{t}$
$E_{:\epsilon I}M_{1}\alpha:@d_{j}.P_{i}+\sum_{j\in J}N_{j}t[n_{j}].Q_{j}J_{t}$
$de=^{f}$
$\{\begin{array}{l}\sum_{j\in J’}N_{j}t.Q_{j}\exists j.(N_{j}=true\wedge n_{j}=\Omega)\sum_{:\in I}M_{i}\alpha_{i}.P_{1}\{Q/d_{i}\}\forall j.(N_{j}=fa1ae\vee n<n_{j})\wedge\exists i.M:=true\alpha:=\tau i\in IM_{1}\alpha_{i}.P_{1}\{O/d_{i}\}+\sum_{j\in.t’’}N_{j}t.Q_{j}\end{array}$
$J’=$ {$j’|N_{j’}=$ true $\wedge n_{j’}=\mathfrak{g}$}, $J”=$




. , $a.P+t\beta$] $.Q$
4 $a$ $P^{\text{ }}$ , $a$
5



































$+ \sum_{j}N_{j}\beta_{j}@e_{j}.$ ( $\sum_{:}$ Mi\alpha i@di.Pi $\{d_{i}$ $e_{j}/d_{i} \}+\sum_{i}M_{\dot{*}}’t,[n_{i}-e_{j}].P_{1}’|Q_{j}$ )
$+ \sum_{:}\sum_{j}M_{1}N_{j}[x=y]_{\mathcal{T}}.R_{j}$
$+ \sum_{:}M_{i}’t[f4].(P_{1}’|\sum_{j}N_{j}\beta_{j}@e_{j}.Q_{j}\{e_{j}+n_{i}/e_{j}\}+\sum_{j}N_{j}^{l}t[m_{j}-h].Q_{j}’)$
$+ \sum_{j}N_{j}’t[m_{j}].$ ( $\sum_{1}$ Mi\alpha i@di.Pi $\{d_{i}$ $m_{j}/d_{l} \}+\sum_{:}M_{1}’t[n_{i}-m_{j}].P_{1}’|Q_{j}’$ )
3: $I\cdot\#e$



















$(P, Q)\in R$ ,. $P\proptoarrow P’$ $\Rightarrow$ $\exists Q’$ . $Qarrow\alpha Q’\wedge(P’, Q’)$ $\in$ $\mathcal{R}$
( $\alpha\neq\cdot$). $P_{\neg^{*}}arrow P$ $ $\exists Q’$ . $Q_{\neg^{*}}arrow P\wedge(P’, Q’)\in \mathcal{R}$
$(P, Q)\in \mathcal{R}$ $\mathcal{R}$
$P\sim_{\mathcal{T}}^{to}Q$ .









$(P, Q)\in \mathcal{R}$ ,
$\bullet\beta PJ_{ll}arrow\gamma P\Rightarrow\exists Q’$ . $\beta QIuarrow\gamma Q’\wedge(P,Q’)\in \mathcal{R}$. $\beta QI_{a^{arrow Q’}}^{\gamma}\Rightarrow\exists P’$ . $\mathbb{I}PIaarrow\gamma P’$ A $(P,Q’)\in \mathcal{R}$
, $\gamma\in Act\cup\{t\}(t$
) .
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